Two-day-old (P2) rat pups were subjected to either a global hypoxia or to electrocoagulation of the right carotid artery followed by 2.5 h hypoxia. Cellular and regional injury in the cerebellum (CB) was studied at 1, 2 and 19 days using immunohistology. Following hypoxia and hypoxia-ischemia, all neuronal populations of the CB were damaged in a subset of Purkinje cells. The decrease in the number of interneurons, as well as the thickness of molecular and granular layers was significant following hypoxia. Diffuse white matter damage, with loss of preoligodendrocytes was more severe following hypoxia than hypoxia-ischemia. Global hypoxia in the rat at P2 produces extensive damage to many cell types in different areas of the CB. The addition of unilateral forebrain ischemia does not increase the severity of these changes. Our data provide insight into the mechanisms of the changes observed in the CB of premature newborns.
Introduction
Premature birth is a significant risk factor for adverse motor, coordination, cognitive, and behavioral outcomes in survivors (Saigal and Doyle, 2008) . The prevailing brain pathology in very preterm infants is diffuse white matter injury in the cerebral hemispheres (Volpe, 2003) . In addition, a consistent pattern of regionally specific long-term volume reduction and abnormalities in cortical and deep grey matter structures in ex-preterm infants is now recognized (Limperopoulos et al., 2005c) . Injury and impaired development of the cerebellum, involving both white matter and grey matter components as a complication of premature birth, are also becoming increasingly recognized with advanced neonatal brain imaging (Messerschmidt et al., 2005; Nosarti et al., 2008; Parker et al., 2008; Pierson et al., 2007) .
Survivors of preterm birth demonstrate a constellation of longterm neurodevelopmental deficits, many of which are potentially related to cerebellar injury, including impaired motor functions such as hypotonia, fine motor incoordination, ataxia, and impaired motor sequencing (Goyen et al., 1998; Powls et al., 1995) . Cerebellar injury has also been implicated in cognitive, social, and behavioral dysfunction among older patients (Berquin et al., 1998; Levisohn et al., 2000) and may contribute to the long-term cognitive, language, and behavioral dysfunction seen among 25% to 50% formerly preterm infants (Allin et al., 2001; Limperopoulos et al., 2005a Limperopoulos et al., , 2007 Messerschmidt et al., 2008) .
Cerebellar atrophy may occur as a result of a primary acquired injury, such as hemorrhage or infarction (Mercuri et al., 1997) currently detected, mostly in very preterm infants (Volpe, 2009 ). In the largest reported MRI series of very preterm and preterm, a decrease in cerebellar volume at term equivalent age correlated with decreasing gestational age (Limperopoulos et al., 2005b) . In the pathology of preterm infants, neuronal loss detected in the cerebellum and related brain stem nuclei was essentially confined to the infants with periventricular leukomalacia (25% to 30% of infants) (Pierson et al., 2007) . Primary impaired cerebellar development of a different origins, such as hypoxia-ischemia, has most often consisted of bilateral, generally symmetric deficits in the cerebellar hemispheric Neurobiology of Disease 41 (2011) 138-146 
